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Cumulative Impact Analysis for Hampton Roads Sanitation District – King William Reuse Project 

Brian McGurk, DEQ Office of Water Supply 

June 29, 2015 

 

Background  

The Hampton Roads Sanitation District (HRSD) has proposed a water reclamation and reuse project for 
which treated effluent from the HRSD King William Wastewater Treatment Plant (WWTP) that is 
currently discharged to Moncuin Creek in King William County would be diverted for reuse at the nearby 
Nestle Purina Kitty Litter Facility (NPF).  The diverted reuse water would be consumed completely by the 
manufacturing process at NPF; therefore the diversion would result in nearly 100% consumptive use of 
the wastewater, except for short-term (several hours per week) shutdowns and occasional longer 
maintenance shutdowns of 4-5 days length. 

HRSD requested a determination by staff of the Virginia Department of Environmental Quality Office of 
Water Supply (DEQ-OWS) regarding the need for a Cumulative Impact Analysis (CIA) to estimate the 
effect of the proposed reduction of wastewater discharge to the receiving stream.  DEQ-OWS staff 
reviewed the information supplied by HRSD regarding the project and concluded that a CIA was needed 
because of the scale of the reduction in terms of the estimated rates of flow in the receiving stream 
during low-flow periods. 

The Virginia Pollutant Discharge Elimination System (VPDES) permit for the WWTP (VA008102) lists its 
outfall location as latitude 37.707 N, longitude -77.14376 W.  The permit does not contain a limit on the 
rate of discharge, but lists the plant design capacity as 0.1 million gallons per day (mgd), or 0.155 cubic ft 
per second (cfs).   The monthly average discharge rates reported to DEQ-OWS by HRSD for this outfall 
for the 2010 through 2014 period averaged slightly greater than 34,000 gallons per day (0.034 mgd).  
HRSD reported that the average monthly flow from the WWTP during 2014 was 0.035 mgd.  The outfall 
discharges to a nontidal reach of Moncuin Creek, which flows into the upper tidal reach of the 
Pamunkey River (Figure 1). 
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Streamflows 

There are no available stream discharge measurements for Moncuin Creek.  However, daily discharge 
data are available from the Totopotomoy Creek near Studley gaging station (No. 01673550).  This gaging 
station measures stream discharge from a portion of Totopotomoy Creek, which is another nontidal 
tributary to the lower Pamunkey River draining a portion of the coastal plain with topography similar to 
that around Moncuin Creek.   Station 01673550 is located in Hanover County several miles west of the 
WWTP and has a drainage area (25.5 mi2) that is very similar to that estimated for the area upstream of 
the WWTP outfall (23.56 mi2).   
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Daily average stream flow in Moncuin Creek at the outfall location was estimated based on the following 
drainage area adjustment in equation (1): 

Equation 1:  Qmoncuin = DAmoncuin * (Q01673550/DA01673550), where 

Qmoncuin = estimated streamflow just upstream of the WWTP outfall (cfs) 

Q01673550 = reported flow at gaging station 01673550 (cfs) 

DAmoncuin = drainage area upstream of the WWTP outfall (mi2) 

DA01673550 = drainage area upstream of gaging station 01673550 (mi2). 

 

The recorded monthly minimums of average daily flow at gaging station 01673550 equaled zero for July 
and August and were less than 0.5 cfs for June, September and October (01673550 flow percentiles), 
and accordingly, the estimated monthly minimums of average daily flow at the outfall location 
calculated using the above equation are very similar because of the closeness in drainage areas.   

The 7-day averaged low flow with a 10-year return interval (7Q10) calculated by Austin et al (2011) for 
flow at gaging station 01673500 is 0.38 cfs.  As one might expect from the similarity in drainage areas, 
the 7Q10 value estimated for Moncuin Creek at the WWTP outfall reported in the Fact Sheet for the 
January 1, 2015 reissuance of VPDES permit VA008102 was estimated to be 0.35 cfs.  The same Fact 
Sheet reported a one-day low flow with a 10-year return interval (1Q10) of 0.24 cfs. 

 Austin et al (2011) also listed regional regression equations that can be used for estimating low flow 
statistics of ungaged streams in the Virginia Coastal Plain.  Although Austin et al (2011) did not produce 
an equation for estimating the 7Q10 of ungaged streams in the Virginia Coastal Plain, they did produce 
an equation for estimating the 7-day averaged low-flow (in cfs) with a 2 year return interval.  This 
equation was used to estimate the 7Q(2) for Moncuin Creek at the outfall location: 

Equation 2:  Log107Q(2) = -1.106 + 0.868 * Log10 (DAMoncuin), where 

DAmoncuin = drainage area upstream of the WWTP outfall (mi2); and 

 

   = -1.106 + 0.868 * Log10(23.56) 

   = -1.106 + 0.868 * 1.372 

   = 0.085;  

Therefore:  7Q(2) = 10(0.085) = 1.22 cfs 

 

(Equation 2 can be found in Table 10 of Austin et al (2011). 

Because the drainage area of the outfall is close to that for gaging station 01673550, it is reasonable to 
assume that streamflow at the outfall could potentially fall below the average discharge rate from the 
outfall during severe drought events.  The low flow estimation for the Moncuin Creek basin suggests 
that 7-day average flows at the outfall may drop to 1.22 cfs, or approximately 8 times the plant’s design 
discharge rate of 0.155 cfs, every 2 years.   

 

 

http://va.water.usgs.gov/duration_plots/daily/dp01673550.htm
http://pubs.usgs.gov/sir/2011/5143/


Page 4 of 7 
 

Methodology and Assumptions: 

The issue to be evaluated is whether the proposed diversion of treated wastewater from Moncuin Creek 
can cause negative impacts to instream and offstream beneficial uses.  Instream beneficial uses include, 
but are not limited to, the protection of fish and wildlife resources and habitat, maintenance of waste 
assimilation, recreation, navigation, and cultural and aesthetic values.  Offstream beneficial uses include, 
but are not limited to, domestic (including public water supply), agricultural uses, electric power 
generation, commercial, and industrial uses (COV § 62.1-44.3).   The design flow (0.155 cfs) exceeds 10% 
of the estimated streamflow at the outfall only during dry conditions (slightly more than 5% of the time 
during July, August and September).  Therefore, the analysis focused upon the potential for impacts 
during low-flow conditions only. 

The WWTP outfall is located in relatively close proximity to the mouth of Moncuin Creek (approximately 
2 miles upstream).   The available data indicate that streamflow between the WWTP outfall and the 
confluence of Moncuin Creek and the Pamunkey River drops to approximately 1 cfs periodically and may 
be much lower during drought events.  It is reasonable to assume that fishery and benthic habitats, as 
well as recreational users, in this stretch of Moncuin Creek have adjusted to periodic low flow events 
and that the additional lowering of flow would not affect instream uses.  The proposed diversion would 
make up a significant portion of the stream flow only during relatively short-term, infrequent drought 
conditions.  Therefore, it was assumed that the diversion would be too small to affect instream uses 
within this short stream reach.  

The analysis focused upon the potential effect of the proposed diversion upon offstream beneficial uses.  
The potential effects upon downstream withdrawals from the Pamunkey River below Moncuin Creek 
were not considered because the design flow rate of the outfall is less than 1 percent of the 
instantaneous minimum flow at gaging station 01673000, located on the Pamunkey River more than 15 
miles upstream of the mouth of Moncuin Creek (12.0 cfs).  It is reasonable is assume that the outfall’s 
percentage of the instantaneous minimum flow in the Pamunkey downstream of Moncuin Creek would 
therefore be much lower than 1 percent.  

Only one downstream surface water withdrawal point on Moncuin Creek was identified from the 
Virginia Water Users Database System (VWUDS).  This is a surface water intake reportedly used to water 
livestock at Pampatike Hill Farm (VWUDS userid no. 5815, MPID 374055077080701).  The source for this 
withdrawal was reported in VWUDS as “Dam Creek” and it is located at a low dam on Moncuin Creek, 
just upstream of the tidal section near the mouth of the creek (Figure 1).  Withdrawals from this user 
were reported to VWUDS sporadically, beginning in 1996 and ending in 2008.  Mr. Garth Weimer, the 
owner of Pampatike Hill Farm, indicated during a telephone conversation that while the intake has not 
been used recently, it is still in existence.  Withdrawal from this intake supplements irrigation needs for 
the farm’s cattle operation during dry periods.  The maximum monthly withdrawal volume reported 
from this MPID was 0.6 million gallons (MG) during July, August and September, 2007.  The maximum 
daily withdrawal volume reported was 0.03 million gallons (0.046 cfs), which is approximately equal to 
the average discharge reported for the HRSD outfall.  A Virginia Water Protection (VWP) permit 
exclusion form for MPID 374055077080701 was submitted on which it was reported that the withdrawal 
was initiated on July 1, 1988.  However, no maximum capacity information was provided on the form.   

The general question addressed by the analysis was:   “Could the diversion negatively affect the ability of 
this downstream user to obtain water during drought conditions?”  However, because the estimated 
flow in Moncuin Creek is zero or less than the HRSD plant’s design flow during occasional drought 
periods, the more specific question addressed by the analysis was:  “What is the increase in the number 
of days that the downstream withdrawal cannot operate due to reduced low flows caused by the 
diversion of discharge from the WWTP? 

http://va.water.usgs.gov/duration_plots/daily/dp01673000.htm
http://www.pampatikehillfarm.com/
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To address this question, flow in Moncuin Creek at the location of MPID 374055077080701 was 
estimated using the following two methods: 1) adjustment of data from gaging station 01673550 using 
the same equation as above with the drainage area upstream of the withdrawal point (approximately 
25.9 mi2); and 2) the VaHydro water balance model using the WOOOMM modeling platform.  The 
number of days during the simulation period using method 1) equaled the withdrawal reporting period 
for MPID 374055077080701 (1996 through 2008).  The simulation period for method 2) was 1998 
through 2005.  Both simulations captured the low-flow conditions experienced during the 2001-2002 
severe drought period. 

For each simulation, the number of days during which the maximum reported withdrawal of 0.046 cfs 
exceeded 10% and 50% of the estimated streamflow at the intake were determined for 1) no diversion 
of discharge from the HSRD plant located upstream, and 2) a diversion of the discharge from the HRSD 
plant equal to both the design rate of 0.1 mgd (0.155 cfs) and the currently reported rate of 0.035 mgd 
(0.054 cfs).  HRSD reported that the NPF operates only 6 days per week.  Therefore, discharge to 
Moncuin Creek would always occur at least once per week when regular diversions of wastewater to 
NPF are occurring.  Therefore, the second scenario included discharge of wastewater to Moncuin Creek 
4 times per month. 

The specific assumptions made for the analysis include the following: 

 The streamflow estimations based upon data from gaging station 01673550 and the VaHydro 
modeling system adequately represent streamflow in Moncuin Creek, including WWTP discharge 

 There is no tidal influence on Moncuin Creek streamflow at the location of the MPID 
374055077080701 intake 

 All WWTP discharge would be available at the downstream intake (i.e., there are no other 
withdrawals from Moncuin Creek downstream of the WWTP) 

 The 1996-2008 simulation time period adequately represents a range of typical flow conditions in 
Moncuin Creek, including both drought and normal conditions 

 The surface water withdrawal at MPID 374055077080701 cannot operate when streamflow is less 
than twice the maximum reported withdrawal rate of 0.03 mgd (0.046 cfs). 

 

Results 

With the WWTP discharging at the current rate of 0.035 mgd (no diversion to NPF), the maximum 
withdrawal at MPID 374055077080701 would exceed 10% of streamflow during 84 days using gaging 
station 01673550 to estimate streamflow and 59 days using VaHydro (Table 1).  With wastewater 
discharge at the design rate of 0.1 mgd and no diversion to NPF, the withdrawal would exceed 10% of 
streamflow during 69 days (surrogate gage) or 46 days (VaHydro) .    Estimated streamflow with 
wastewater discharge at 0.035 mgd without diversion to NPF falls below twice the reported maximum 
withdrawal for 40 days using the surrogate gage .  All of these days would occur during July and August 
of the drought of record period in 2002.  During this period, the wastewater discharge would actually 
make up 100% of estimated streamflow (zero flow from upstream of the WWTP) for 35 days.   
Streamflow that includes wastewater discharge at the design rate would not fall below 0.06 mgd (twice 
the maximum withdrawal rate) using either method of streamflow estimation, even during the drought 
of record in 2002. 

Wastewater diversions of 0.035 mgd would result in zero to 7 additional days, respectively, where the 
downstream withdrawal would exceed 10% (Table 2).  Diversion at the design rate (0.1 mgd) would 
produce 15 to 17 additional days where the downstream withdrawal would exceed 10%.     
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Wastewater diversion at the current rate could cause up to 5 additional days where the downstream 

withdrawal would exceed 50% of streamflow (Table 2).  Diversion at the design rate of 0.1 mgd could 

result in up to 39 additional days where the withdrawal would exceed 50% of streamflow because the 

WWTP discharge can reach 100% of flow in the stream during extreme drought periods.   All of the 50% 

exceedance events at either the current rate or the design rate would occur during a drought of record 

period like 2001-2002. 

 

10% Exceedance 50% Exceedance 

Reuse Scenario 
Surrogate gage 

01673550 
VaHydro Surrogate gage 

01673550 
VaHydro 

Discharge at current rate 
(0.035 mgd), no diversion 

84 (71%) 59 (73%) 40 (100) 0 

Discharge at design rate 
(0.1 mgd), no diversion 

69 (91%) 46 (74%) 0 0 

Diversion of discharge at 
current average rate 

(0.035 mgd) 

84 (71%) 66 (71%) 45 (100) 0 

Diversion discharge at 
design rate (0.1 mgd) 

84 (71%) 63 (71%) 39 (100) 0 

Table 1:  Number of days that a withdrawal rate of 0.03 mgd would exceed 10% and 50% of 
streamflow in Moncuin Creek at MPID 374055077080701 (Dam Creek), located downstream of the 
HRSD King William WWTP. 
Surrogate gage:  station 01673550 used to estimate streamflow;  
VaHydro:  streamflow modeled using VaHydro water balance model 
Diversion:  Discharge from HRSD King William WWTP diverted to NPF 
Numbers in parentheses indicate the percentage of days that occurred during 2001 & 2002. 
 

 

 

10% Exceedance 50% Exceedance 

Reuse Scenario 
Surrogate gage 

01673550 
VaHydro Surrogate gage 

01673550 
VaHydro 

Diversion at current 
average rate (0.035 mgd) 

0 7 5 0  

Diversion at plant design 
rate (0.1 mgd) 

15 17 39 0 

Table 2:  Number of additional days that diversion of discharge from the HRSD King William WWTP to 
NPF would cause withdrawal at the Dam Creek intake to exceed 10% and 50% of streamflow 
Surrogate gage:  station 01673550 used to estimate streamflow;  
VaHydro:  streamflow modeled using VaHydro water balance model 
Diversion:  Discharge from HRSD King William WWTP diverted to NPF 
NPF:  Nestle Purina Kitty Litter Facility 
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Conclusions and Recommendations 

The analysis indicated that diversion of discharge from the HRSD King William WWTP at the current rate 
of 0.035 mgd may cause up to 7 additional days during which the maximum withdrawal rate from the 
downstream surface water withdrawal intake would exceed 10% of flow in Moncuin Creek.  The 
diversion may also result in up to 5 additional days during which the maximum withdrawal from this 
intake would exceed 50% of streamflow, possibly prohibiting withdrawal.  Diversion at the WWTP design 
rate of 0.1 mgd might result in up to 17 and 39 additional days during which the maximum withdrawal 
from the downstream intake would exceed 10% and 50% of flow in Moncuin Creek, respectively. 

Periods of restricted or prohibited withdrawal from the downstream intake would most likely occur 
during severe, extended drought periods, such as that which occurred during the 2001-2002 drought of 
record.  The effect of the diversion upon the downstream withdrawal would be to extend the periods of 
low flow in the stream during severe droughts.   The diversion would be much less likely to lengthen the 
low-flow periods that occur during normal climatic years.  However, the comparing the estimated 7Q2 
and 7Q10 values for the WWTP outfall location suggests that extended low flows could occur for brief 
periods during less severe droughts with a recurrence interval of less than 10 years. 

Recommendations regarding the proposed diversion for reuse at NPF include the following: 

 Conduct daily monitoring of WWTP discharges, diversion of WWTP discharges, and estimated 
streamflow at the WWTP outfall  

 The diversion of WWTP discharge should be prohibited whenever the sum of the estimated 
streamflow at a point just above the WWTP plus the wastewater diversion falls below a value 
that is twice the maximum reported withdrawal from the downstream intake at Pampatike Hill 
Farm (0.06 mgd, or 0.093 cfs). 

 

 

Reference Cited 

Austin, S.H., Krstolic, J.L., and Wiegand, Ute, 2011, Low-flow characteristics of Virginia streams: U.S. 
Geological Survey Scientific Investigations Report 2011–5143, 122 p. + 9 tables on CD. (Also available 
online at http://pubs.usgs.gov/sir/2011/5143/.) 
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WATER RECLAMATION AND REUSE ADDENDUM TO AN APPLICATION FOR A 

VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT OR A VIRGINIA 

POLLUTION ABATEMENT PERMIT 

 
A. Applicant Information 

1. Facility Name King William STP 

 

Location (street, 

route no. or other 

identifier) 
542 Acquinton Church Road 

Countyor city King William 

Latititude 37  42'  24" Longitude 77  08'  39" 

2. Owner Name Hampton Roads Sanitation District 

 

Mailing address 

(street or P.O. box, 

city, state and zip 

code) 

1434 Air Rail Avenue  Virginia Beach, VA  23455 

Telephone number 757-460-4220 

Fax number 757-318-6452 

E-mail address jmitchell@hrsd.com 

3. Operator* Name Same as owner 

 

Mailing address 

(street or P.O. box, 

city, state and zip 

code) 

      

Telephone number       

Fax number       

E-mail address       

* If the operator of the facility is not the owner, complete A.3. 

 

B. Permitting Information 

1. This addendum is for a new (check all that apply): 

 Reclamation system. 

 Satellite reclamation system. 

 Reclaimed water distribution system. 

 End user
1.
. 

 Not applicable.  Proceed to B.2. 

Will the above new system or systems or end user be an expansion or modification
2.
 to an existing permitted 

system or end user
1.
? (See numbered footnotes on the last page of the addendum) 

 No.  Proceed to item B.3. 

 Yes.  Proceed to item B.2. 

2. This addendum is for an existing (check all that apply):   
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 Reclamation system. 

 Satellite reclamation system. 

 Reclaimed water distribution system. 

 End user
1.
. 

a. Provide the following information for each existing system or end user1.: 

System or End User
1.
 Name 

Type of current permit 

issued (VPDES or VPA) 
Permit Number 

Permit Expiration 

Date 

                        

                        

                        

                        

                        

b. List by name all existing permitted systems or end users
1.
 in B.2.a of the addendum to be expanded or 

modified
2.
.
 
 

      

3. For reclamation systems, satellite reclamation systems, reclaimed water distribution systems and end users
1.
 

that are (i) new, (ii) existing but unpermitted, or (iii) existing, permitted and to be expanded or modified
2.
: 

a. Is or will there be any combination of the systems, end users
1.
, or wastewater treatment works under 

common ownership or management, including those physically separated from each other?  

 No.  Proceed to B.3.d. 

 Yes.  Provide the following information for all systems, end users
1.
 or wastewater treatment works 

under common ownership or management: 

Designation of Facility* 
Name of System, End User

1.
 or 

Wastewater Treatment Works 

Name of Common Ownership or 

Management 

                  

                  

                  

                  

                  

* Designation of facility refers to reclamation system, satellite reclamation system, reclaimed water distribution 

system, end user
1.
 or wastewater treatment works. 

b. Identify by name any combination of the systems (i.e., reclamation, satellite reclamation, reclaimed 

water distribution), end users
1.
 or wastewater treatment works with common ownership or management 

listed in B.3.a. to be covered by one permit.  (See addendum instructions) 

      

c. Identify by name any of the systems, end users
1.
 or wastewater treatment works with common 

ownership or management listed in B.3.a. to be covered by separate permits. 
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d. Will a wastewater treatment works, reclamation system, satellite reclamation system or reclaimed water 

distribution system provide reclaimed water to irrigate property under common ownership or management 

with that wastewater treatment works, reclamation system, satellite reclamation system or reclaimed water 

distribution system? 

 No. 

 Yes.  Provide the following information 
 

Name of Wastewater Treatment Works or 

System (Reclamation, Satellite Reclamation, 

Reclaimed Water Distribution) 

Location of Irrigation Property*
 

            

            

            

            

* Refers to irrigation property that receives or will receive reclaimed water from and is under common ownership or 

management with the named wastewater treatment works or system in the first column.  (See addendum 

instructions) 

e. Will a reclaimed water distribution system that receives reclaimed water from a reclamation system or 

satellite reclamation system under separate ownership from the reclaimed water distribution system, 

distribute reclaimed water to end users other than the owner or management of the reclaimed water 

distribution system? 

 Yes. 

 No. 

If no, will there be a service agreement established between the permittee of the reclamation system and the 

ownership or management of the reclaimed water distribution system? 

 Yes. 

 No. 

4. For each end user
1.
, list all the reclamation systems, satellite reclamation systems and reclaimed water 

distributions from which the end user
1.
 will receive reclaimed water; and for each listed system, indicate the 

Level of reclaimed water (i.e., Level 1, Level 2 or both) that it will provide to the end user
1.
 and if the end user

1.
 

has a service agreement or contract with that system. 

Name of System (Reclamation, Satellite 

Reclamation, Reclaimed Water Distribution) 

Level of Reclaimed Water 

Provided to End User
1.
  

(Level 1, Level 2 or both) 

Service Agreement or 

Contract with End 

User
1. 

(Yes/No) 

King William STP 1 Yes 

                  

                  

a. Will the end user
1.
 be under common ownership or management with any of the reclamation systems, 

satellite reclamation systems or reclaimed water distribution systems listed above? 

 No. 

 Yes. 

If yes, will the end user
1.
 be covered by the permit of the system? 
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 No. 

 Yes.  Indicate the name of the system:        

b. For all systems listed in B.4 with which the end user
1.
 has a service agreement or contract, has the end 

user
1.
 received notice of failure to comply with the service agreement or contract from any of these systems? 

 No. 

 Yes.  If yes, indicate below the name(s) of the system(s) that issued notice(s) of failure to comply, 

the date of all notices and a brief description of cause for each notice.  Additional information may be 

attached as necessary. If more than one system has issued a notice of failure to comply to the end user
1.
, 

complete D.1.a, D.1.b and D.1.c; D.2 if the reuse of the end user
1.
 includes irrigation, and E of the 

addendum. (See addendum instructions) 

Name of System that Issued Notice Date of Notice Description of Cause for Notice 

                  

                  

                  

                  

c. Will the end user
1.
 blend the reclaimed water that it receives from two or more of the systems listed in 

B.4? 

 No. 

 Yes. 

If yes, will the end user
1.
 blend Level 1 and Level 2 reclaimed water? 

 No. 

 Yes. 

d. Will the end user
1.
 distribute an portion of the blended reclaimed water to other end users not under 

common ownership or management with the end user
1.
? 

 No. 

 Yes.  If yes, complete applicable sections in C and D of this addendum.  (See addendum 

instructions) 

C. General Project Information  (See addendum instructions) 

For reclamation systems, satellite reclamation systems, and reclaimed water distribution systems, provide the 

following information.  For projects that involve exclusively the distribution of reclaimed water, provide 

information for only items C.1., C.2., and C.6. 

1. A description of the design and a site plan of each system.  (See addendum instructions) 

2. A general location map.  (See addendum instructions) 

3. Information regarding each wastewater treatment works that diverts or will divert effluent or source 

water to the reclamation system to be permitted. 

 

a.  Name of Wastewater Treatment Works 
VPDES or VPA Permit 

No. of Facility 

General VPDES Watershed 

Permit No.*
 

King William STP VA0088102 VAN030052 



C. General Project Information 
 
The water reclamation project includes construction of an effluent pump station, 
instrumentation and controls, turbidity monitoring, electrical upgrades and a 2.5 mile 
long 6-inch force main and related facilities required to convey Level 1 treated effluent 
from HRSD’s King William Sewage Treatment Plant (KWSTP) to the Nestle’ Purina Cat 
Litter Production Facility.   
 
The King William Wastewater Treatment Plant currently utilizes MBR technology.  After 
the membrane filtration, UV lights provide disinfection. The last treatment stage uses 
two tanks, lead and lag, filled with activated carbon to enhance zinc removal efficiency. 
Final product flows down a cascade aerator to the outfall.   

 
This reuse project will divert flow following the UV disinfection stage of treatment to a 
reuse pump station, sending it to the distribution system designated solely for Nestle 
Purina reuse water.  HRSD will convey reclaimed water to two Nestle Purina storage 
tanks (50,000 gallons each) located on Nestle Purina property.  The storage tanks 
provide mixing of reclaimed water and groundwater.  Currently, Nestle Purina uses 
approximately 85,000 gallons of groundwater per day.  HRSD can provide 
approximately 35,000 gallons per day of reclaimed water to offset some groundwater 
use. This is a consumptive reuse; all water is utilized during the production process and 
no water is rejected or returned to HRSD for discharge during the normal production 
operation.  Storage and pumping facilities have already been constructed by Nestle’ at 
their site. 

 
The pump station will be built on the King William STP property (site plan attached).  
Turbidity will be monitored prior to ultraviolet disinfection as required by 9VAC25-740-
80.  Analysis shall be performed by a continuous, online turbidity meter equipped with 
an automated data logging or recording device.  If the turbidity meter reads greater than 
1 NTU, a signal is sent to the reuse pumps to turn them off and flow will be discharged 
via the permitted outfall to Moncuin Creek.  HRSD staff will be notified of the turbidity 
reading and the flow diversion via an alarm system.  
 
Since the plant will have the option of either sending flow to Nestle’ Purina Cat Litter 
Production Facility or Moncuin Creek, the point of compliance for the other parameters 
(BOD, bacteria, and pH) will be the final effluent sampling point used for the monitoring 
requirements for the VPDES permit VA0088102.  
 
 
 
 



lgrimmer
Text Box
HRSD Note 1:  Public water supply wells, public water supply intakes, and public water supply springs are not present on the King William STP
                         property or property owned by Nestle Purina. 

lgrimmer
Text Box
HRSD Note 2:  Abbreviated water balance (shall be adjusted as necessary to meet HRSD and Nestle Purina production needs)
                          Monday - Saturday, ~35000 gallons sent to Nestle Purina, 0 gallons sent to KW STP Outfall #001
                          Sunday - ~35000 gallons sent to KW STP Outfall #001, 0 gallons sent to Nestle Purina
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* Refers to a permit issued in accordance with the General VPDES Watershed Permit Regulation for Total Nitrogen 

and Total Phosphorus Discharges and Nutrient Trading in the Chesapeake Bay Watershed in Virginia (9VAC25-

820), and applies only to facilities with existing individual VPDES permits. 

b. List all unit wastewater treatment processes used at each wastewater treatment works prior to 

diversion to the reclamation system. 

Screening, equalization basin, membrane bioreactor with filtration, UV disinfection 

c. For only those wastewater treatment works listed in C.3.a with one or more significant industrial 

users (SIUs) indirectly discharging to the treatment works, provide the following information.  (See 

addendum instructions) 

 
Name of Wastewater Treatment 

Works 

Name of All SIUs Indirectly Discharging to 

Each Wastewater Treatment Works 

Approved Pretreatment 

Program (Yes/No/NA)*
 

                  

                  

                  

                  

* Refers to a pretreatment program developed in accordance with the VPDES Permit Regulation (9VAC25-31) or an 

equivalent program developed in accordance with the Water Reclamation and Reuse Regulation (9VAC25-740) 

for treatment works with SIUs, and approved by the Department of Environmental Quality.  “NA” means “not 

applicable”. 

d. Provide analyses of the effluent or source water to be diverted by each wastewater treatment works 

to the reclamation system.  (See addendum instructions) 

See attached King William 2014 DMR summary and 2014 VPDES permit application data 

4. Information regarding the sewage collections system that diverts or will divert sewage to the satellite 

reclamation system to be permitted. 

a. The name of the sewage collection system and the owner of that system. 

Not Applicable 

b. For the treatment works at the end of the sewage collection system that receives or will receive all 

remaining sewage, provide: 

Name of the treatment works:        

VPDES or VPA permit no.:        

c. Provide the following information for each SIU that discharges directly or indirectly to the sewage 

collection pipeline from which sewage or municipal wastewater is or will be diverted to the satellite 

reclamation system, excluding any downstream SIUs whose discharge has no potential to backflow to 

the satellite reclamation system intake.



KING WILLIAM STP VA0088102 

2014 DMR SUMMARY

Permit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec # of 

Parameter Limit Eff Eff Eff Eff Eff Eff Eff Eff Eff Eff Eff Eff Vio.

Flow (MGD) NL 0.034 0.033 0.036 0.038 0.039 0.033 0.030 0.032 0.034 0.033 0.035 0.037

CBOD (mg/L)

Month 

Avg 13 <2 <2 <2 1 <2 <2 <2 <2 <2 <2 <2 <2 0
Max 

Week 20 <2 <2 <2 4 <2 <2 <2 <2 <2 <2 <2 <2 0

TSS (mg/L)

Month 

Avg 30 <1.0 <1.0 0.13 0.11 <1.0 <1.0 <1.0 <1.0 0.14 <1.0 <1.0 <1.0 0
Max 

Week 45 <1.0 <1.0 0.50 0.55 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0

TKN (mg/l)

Month 

Avg 3.0 2.4 1.6 0.89 0.87 0.87 0.88 0.85 0.66 0.32 <0.50 0.22 0.29 0
Max 

Week 4.5 0.62 0.97 0.94 1.1 1.0 1.0 1.2 0.94 0.32 <0.50 0.33 0.56 0
Total Phosphorus 

(mg/L)

Month 

Avg 0.30 0.01 0.02 0.25 0.03 0.04 0.11 0.08 0.09 0.17 0.05 0.03 0.03 0
Total Nitrogen 

(mg/l)

Month 

Avg 4.0 1.8 0.82 0.89 0.87 0.94 0.95 0.89 0.69 0.53 0.34 1.70 1.1 0

E.Coli/100 ml.

Month 

Avg 126 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0

pH (SU) Max 9.0 7.6 7.4 7.3 7.5 7.6 7.6 7.5 7.8 8.0 7.7 7.6 7.4 0

Min 6.0 7.1 6.9 7.0 7.1 7.3 7.1 7.2 7.3 7.3 7.3 7.2 7.0 0
Dissolved Oxygen 

(mg/l) Min 5.0 7.5 7.8 7.2 7.4 7.2 5.5 5.6 6.6 6.0 6.1 6.6 7.4 0
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Name of SIU 
Location (Latitude & Longitude) 

of SIU 

Distance Between SIU and 

Satellite Reclamation System*
 

                  

                  

                  

                  

* Distance along the length of the sewage collection system line or lines. 

d. Provide concentrations of the following parameters for sewage or municipal wastewater to be 

diverted from the sewage collection system to the satellite reclamation system at the point of diversion.  

Analyses for other parameters may be provided, if available.  Analyses of the sewage or municipal 

wastewater for pollutants of concern believed to be discharged by the SIUs identified in C.4.c may also 

be required.  (See addendum instructions) 

BOD5 (mg/l)        

TSS (mg/l)        

Other (if available or required for SIU discharges): 

      

5. Information regarding the reclamation system or satellite reclamation system to be permitted. 

a. Indicate if the system will reclaim industrial wastewater as follows:  (See addendum instructions) 

 At an industrial facility for reuse exclusively on the property of the industrial facility.  Complete 

C.5.b. 

 At an industrial facility for reuse on and off, or exclusively off the property of the industrial 

facility 

 As part of a mixture with sewage or municipal wastewater where the industrial wastewater 

composes less than or equal to 90 % of the mixture 

 As part of a mixture with sewage or municipal wastewater where the industrial wastewater 

composes greater than 90 % of the mixture 

b. For reuse of reclaimed industrial wastewater on exclusively the property of the industrial facility 

where the reclaimed water is produced, check all that apply: 

 The reclaimed industrial wastewater for reuse does not contain or is not expected to contain 

pathogens or other constituents in sufficient quantities and with a potential for human contact 

that may be harmful to human health. 

 Reuse of the reclaimed industrial wastewater involves a closed or isolated system that prevents 

worker contact with reclaimed water of the system. 

 Other measures are in place including but not limited to, applicable federal and state 

occupational safety and health standards and requirements to adequately inform and protect 

employees from pathogens or other constituents that may be harmful to human health in the 

reclaimed industrial water to be reused at the industrial facility. 

If none of the above in C.5.b. apply, complete the remainder of the addendum.  If any of the above in 

C.5.b. apply, the reuse is excluded from the requirements of the Water Reclamation and Reuse 

Regulation.  For any other water reclamation and reuse projects or portions of projects described in the 

addendum that do not qualify for this exclusion, complete remaining applicable sections of the 

addendum.  (See addendum instructions)



7 

c. Identify the quality of reclaimed water to be produced relative to the planned reuse or 

reuses of the reclaimed water:  (See addendum instructions) 

 Level 1 

 Level 2 

 Level 1 and Level 2 

 Industrial (applicable to reclamation of industrial wastewater) 

 Unknown (applicable to unlisted reuses) 

d. List any other physical, chemical, and biological characteristics and constituent concentrations that 

may affect the intended reuse of the reclaimed water with respect to adverse impacts to public health or 

the environment.  (See addendum instructions) 

Effluent has no known constituents that may adversely affect public health or the environment. 

e. Indicate the designated design capacity of the reclamation system or satellite reclamation system.  

(See addendum instructions) 

0.10 MGD  

6. For each proposed reuse of reclaimed water (reclaimed from municipal or industrial wastewater) that is 

not listed in 9VAC25-740-90 A of the Water Reclamation and Reuse Regulation or for each reuse of 

reclaimed industrial wastewater that is listed in 9VAC25-740-90 A, provide the following information. 

a. Describe the proposed reuse. 

Level 1 reclaimed water will be piped to the Nestle Purina Facility where it will be used in the 

production of cat litter.  The manufacturing process involves mixing clay seed with water in pin mixers 

under a proprietary process.   

b. Describe any known risks of the proposed reuse to public health. 

There are no known risks to public health.  According to the Nestle Purina Water Conservation and 

Management Plan, the industrial process effectively consumes the water with a small residual released 

as steam. 

c. Describe the degree of public access and human exposure, including worker contact, to reclaimed 

water that is or will be caused by the proposed reuse. 

The Nestle Purina facility is fenced in to prevent public access to the site.  The reclaimed water is 

transported directly via a dedicated pipe to an enclosed tank system which then distributes the water to 

the pin mixers.  

d. Indicate the reclaimed water treatment necessary to prevent nuisance conditions by the proposed 

reuse. 

Level 1 

e. Describe the potential for improper or unintended use of reclaimed water resulting from the 

proposed reuse.  (See addendum instructions) 

Under the written agreement signed by both HRSD and Nestle Purina, the reclaimed water will be used 

only for specific non-potable water uses allowed under state regulations.  The reclaimed water will be 

tranferred via pipe from the HRSD King William STP directly to the property of Nestle Purina. The 

potential for improper or unintended use of the reclaimed water is minimal as the Nestle Purina Water 

Conservation and Management Plan states that no shower, toilets, sinks, or outdoor faucets are 

connected to this water system.  The water distribution system is dedicated to the fines conglomeration 

process used in the manufacture of cat litter.  The moisture content of the wet clay seed in the pin 

mixers is monitored to control the amount of water used. 

f. For new indirect potable reuse proposals, provide the following information: 
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(1) Name of the surface water to receive the reclamation system discharge and from which water 

will be withdrawn for potable water supply:  (See addendum instructions) 

      

(2) Receiving water body type: 

 Lake or pond 

 River or stream 

(3) Name of water treatment facility that will withdraw water for potable water supply:       

(4) Attach a map that shows the location of both the discharge from the reclamation system and the 

intake of the water treatment facility. 

(5) Approximate the shortest distance by way of the surface water named in C.6.f (1) above, 

between the discharge of the reclamation system and the intake of the water treatment facility:  

     (feet) 

(6) Approximate the residence or transport time between the discharge of the reclamation system 

and the intake of the water treatment facility:        

(7) Approximate the mixing ratio of reclaimed water to ambient water at the intake of the water 

treatment facility:        

 

D. Reclaimed water management (RWM) plan 

1. For a reclamation system, satellite reclamation system or reclaimed water distribution system that 

provides or will provide reclaimed water directly to an end user or end users, including an end user that is 

also the applicant or permittee, submit a Reclaimed Water Management (RWM) plan to contain the 

following information.  (See addendum instructions) 

a. A description and map of the expected service area to be covered by the RWM plan for the term of 

the permit for the project. 

b. A current inventory of impoundments, ponds or tanks within the service area under D.1.a of the 

addendum, used for: 

(1) System storage of reclaimed water and, as applicable, reject water storage that are under the 

control of the applicant or permittee; and 

(2) Non-system storage of reclaimed water. 

c. A water balance that accounts for the volumes of reclaimed water to be generated, stored, reused 

and discharged. 

d. An example of service agreements or contracts to be established by the applicant or permittee with 

end users regarding implementation of and compliance with the RWM plan.   

e. A description of monitoring of end users by the applicant or permittee to verify compliance with the 

terms of their agreements or contracts.  Monitoring must include, at a minimum, metering the volume of 

reclaimed water consumed by end users. 

f. An education and notification program.  

g. A cross-connection and backflow prevention program.  

h. A description of how the quality of reclaimed water in the reclaimed water distribution system will 

be maintained to meet standards for the intended reuse(s) of that reclaimed water. 

2. Supplemental irrigation rates, nutrient management plans (NMPs) and site plans for irrigation reuse of 

reclaimed water. 
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D.  Reclaimed Water Management Plan (RWM) 
 

 
The water reclamation system will transport reclaimed water from King William STP at 
542 Acquinton Church Road to the Nestle Purina Cat Litter Facility on Tidy Cat Lane.  
The pipeline will be placed underground in the easement along Acquinton Church Road 
and Dunluce Road.  The pipe will extend to the fence line of the Nestle Purina Cat Litter 
Facility.  During this permit term, it is anticipated that the only end user of the reclaimed 
water will be Nestle Purina Cat Litter Facility.  A map is attached showing path of the 
pipeline. 
 
The King William STP has a VPDES permit (VA0088102) which authorizes discharge 
into Moncuin Creek.  The King William STP will discharge any reject water via the 
permitted outfall 001 as long as it meets the limits of the VPDES permit.  Any reclaimed 
water not transported to the Nestle Purina Cat Litter Facility will also be discharged 
through outfall 001.  Consequently, the service area of the RWM Plan does not include 
storage facilities. 
 
King William STP is permitted for a capacity of 0.10 MGD.  The average daily flow for 
calendar year 2014 was 0.035 MGD.   It is anticipated that all of the HRSD-King William 
final effluent will be pumped to the Nestle Purina Cat Litter Facility unless it does not 
meet Level 1 criteria or if the Nestle Purina Cat Litter Facility has suspended operation.   
If the effluent is not being sent to Nestle Purina, then it will be discharged via outfall 001 
permitted under the HRSD King William VPDES permit VA0088102.  Based on past 
King William plant performance, it is likely to meet Level 1 water quality limits the 
majority of the time.  Upon receiving results of a Level 1 limit exceedance, the reclaimed 
water that does not meet Level 1 requirements will immediately be returned to the 
headworks of the HRSD King William WWTP.  Nestle will connect hoses to the tank and 
run the hoses to the nearest sanitary drain or manhole.  The tank pumps will be used to 
pump down the tank.  Flow will follow the sanitary drain / manhole and return to the King 
William STP. 
 
The Nestle Purina Cat Litter Facility operates six days per week and has a period of 4-5 
days of plant shutdown to accommodate annual maintenance measures.  Based on 
current plant average flow of 0.035 MGD and a conservative estimate of 96 hours per 
month, King William STP would discharge 140,000 gallons each month into Moncuin 
Creek. 
 
A copy of the service agreement between Nestle Purina and HRSD is attached. 
 
HRSD will install a meter which will record the amount of reclaimed water that will be 
provided to Nestle Purina each day.  Nestle Purina has a Groundwater Withdrawal 
Permit (GW0003501) issued by the Department of Environmental Quality.  The 
reclaimed water from the King William STP will be used to supplement the groundwater 
used in the industrial process.  This purpose of this water reclamation project is to 
reduce the amount of groundwater utilized by Nestle Purina.  Groundwater Withdrawal 
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Permit (GW0003501) contains conditions which ensure the groundwater is used 
appropriately.  Compliance with the conditions of the groundwater permit will satisfy the 
requirements of the service agreement.  Nestle Purina is currently permitted for 
groundwater withdrawal to meet all water demands independent of reclaimed water 
from HRSD. 
 
Although the King William STP will produce Level 1 reclaimed water, Level 1 water is 
not required for the proposed use of the water by Nestle Purina.  The reclaimed water 
will be used to mix clay seed in pin mixers.  The water will be consumed in the process 
with a small amount being released as steam.  Nestle Purina utilizes a closed-loop 
system throughout this process, and mixers do not contain product during periods of 
plant inactivity and maintenance.  During shutdowns, water will remain in the piping and 
is not accessible to employees.  If there is a need to service piping containing reuse 
water, air pressure will be used to blow the water back into the tank.  Therefore, plant 
employees will not be in contact with the water during process.  See pages 3-4 of this 
document for Education and Notification Program details. 
 
The pipe for both transporting the reclaimed water from the King William STP and 
distributing the water within the Nestle Purina facility is a dedicated pipeline.  Nestle has 
installed back flow prevention and a weep hole at the top of the dip tube to prevent 
syphoning.  There is no potential for cross-connection of the reclaimed water distribution 
system to a potable water system.   
 
The King William Wastewater Treatment Plant is an MBR plant utilizing a 0.1 micron 
filter. This membrane filtration ensures that particulate solids will not be in the 
effluent/reclaimed water line, thus eliminating the need for flushing the pipeline to clear 
solids. However, if flushing the line is required as part of a maintenance routine or to 
eliminate an unforeseen clog, flow rates can be manually increased at any time. Plastic 
pipe has been installed to prevent corrosion of the distribution system. A broken pipe 
line will be indicated by a low pressure alarm, while pump failures are indicated by 
pump fail temperature alarms. Distribution system maintenance will also include 
exercising valves and maintaining air release valves to ensure continued and proper 
operation. 
 
The reclaimed water will be monitored at the frequency required by the VPDES permit 
and Water Reclamation Regulations to ensure compliance with the standards.  The 
point of compliance will be located at the Effluent Reuse Pump Station.  As noted 
above, HRSD will provide only a portion of the amount of water needed for a day’s 
production at the Nestle Purina facility.  King William STP will discharge via the VPDES 
permitted outfall on days that the Nestle Purina facility is not in operation.  Since the 
water will be used on a daily basis either by Nestle Purina or discharged via the VPDES 
permitted outfall, there is no concern for degradation of the water due to storage. 
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King William Treatment Plant Effluent Utilization and Furnishing of Reclaimed 
Water to Nestle Purina  

Education and Notification (E&N) Program 

Level 1 Reclaimed Water will be conveyed; therefore an E & N program is required 
according to the Virginia Reclamation and Reuse Regulation 9VAC25-740-170. 

Education 

 HRSD will provide an annual presentation at the end of each calendar year that 
will summarize the data and experiences for that year.  This presentation will also 
review the Virginia Reclamation and Reuse Regulation and the prohibitions and 
precautions relevant to this use of reclaimed water. This presentation will include 
selected personnel from both HRSD and Nestle Purina who are directly involved 
in the King William Treatment Plant Effluent Utilization and Furnishing of 
Reclaimed Water to Nestle Purina. This annual presentation will satisfy the 
formal training requirement of the E&N program. 

 HRSD will facilitate a quarterly conference call with Nestle Purina to review data 
and related topics concerning HRSD furnishing reclaimed water to Nestle Purina. 
These quarterly meetings via conference call will satisfy the meeting requirement 
of the E&N program. 

 Nestle will post advisory signs or placards where appropriate according to the 
Virginia Reclamation and Reuse Regulation 9VAC25-740-160. Advisory signs or 
placards shall be posted within and at the boundaries of reuse areas. Each sign 
shall state, at a minimum, "CAUTION: RECLAIMED WATER – DO NOT DRINK" 
and have the equivalent standard international symbol for nonpotable water. The 
size of the sign and lettering used shall be such that it can be easily read by a 
person with normal vision at a distance of 50 feet.  

Notification 

A. Notifications required for discharge of substandard reclaimed water to reuse. 

HRSD will be notified of noncompliant results instantaneously for total residual chlorine, 
pH, and turbidity by utilizing monitoring instrumentation. HRSD will be notified of 
noncompliant results for bacteria and BOD5 upon completion of standard methods of 
laboratory analysis. 

 Reclaimed water will be diverted to the HRSD VPDES outfall upon notification 
of noncompliance. 

Nestle Purina will be notified of all diversions to the outfall via email within 24 hours. 
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HRSD will follow the notification requirements established in the Virginia Reclamation 
and Reuse Regulation: “For reuses other than IPR. Where treatment of the reclaimed 
water fails more than once during a seven-day period to comply with Level 1 disinfection 
or other standards developed in accordance with 9VAC25-740-70 D or 9VAC25-740-70 
E for the protection of human health, and the noncompliant reclaimed water has been 
discharged to a reclaimed water distribution system or directly to a reuse, the permittee 
shall notify the end user of the treatment failures and advise the end user of precautions 
to be taken to protect human health when using the reclaimed water in areas accessible 
to the public or where human contact with the reclaimed water is likely. These 
precautions shall be implemented for a period of seven days or greater depending on 
the frequency and magnitude of the treatment failure.” 

B. Notifications required for loss of service. 

Nestle Purina will be notified of all “loss of service” events via email: 

  within 24 hours for a planned event, 

  and within 8 hours from discovery for an unplanned event. 

HRSD will follow the notification requirements established in the Virginia Reclamation 
and Reuse Regulation: “For reuses other than IPR. Where reclaimed water service to 
end users will be interrupted due to planned causes, such as scheduled maintenance or 
repairs, the permittee shall provide advance notice to end users of the anticipated date 
and duration of the interrupted service. Where reclaimed water service to end users is 
disrupted by unplanned causes, such as an upset at the reclamation system, the 
permittee shall notify end users and the affected public of the disrupted service if it 
cannot or will not be restored within eight hours of discovery.” 

 
 
 





























9 

a. Do the reuse categories identified within the service area under D.1.a of the addendum include 

irrigation reuses of reclaimed water as follows?  (See addendum instructions) 

 Bulk irrigation reuse. 

 Non-bulk irrigation reuse. 

 There will be no irrigation reuses.  (Proceed to E.) 

b. Will all irrigation with reclaimed water within the service area of the RWM plan be supplemental 

irrigation?  (See addendum instructions) 

 Yes. Explain how supplemental irrigation rates will be achieved for bulk and non-bulk irrigation 

reuse of reclaimed water. 

 No.  (Proceed to E.) 

c. Indicate the concentration of total nitrogen (N) and total phosphorus (P) present or expected to be 

present in the reclaimed water for irrigation reuse: 

 Annual average concentration of total N and total P greater than 8.0 mg/l and 1.0 mg/l, 

respectively (> Biological Nutrient Removal or BNR); 

or 

 Annual average concentration of total N and total P less than or equal to 8.0 mg/l and 1.0 mg/l, 

respectively (< BNR). 

d. For each irrigation property listed under B.3.d of this addendum that is a bulk irrigation reuse site, 

submit the following with the RWM plan:  (See addendum instructions) 

(1) A nutrient management plan if: 

(a) The reclaimed water applied to the irrigation reuse site is > BNR (see D.2.c above), or  

(b) Independent of the reclaimed water nutrient content and in addition to irrigation reuse (i) 

there is no option to dispose of the reclaimed water through a VPDES permitted discharge, or 

(ii) there is an option to dispose of the reclaimed water through a VPDES permitted discharge, 

but the VPDES permit does not allow discharge of the full nutrient load under design flow.  

With the nutrient management plan, provide a copy of the letter from the Department of 

Conservation and Recreation, Division of Soil and Water Conservation approving the nutrient 

management plan. 

(2) A site plan. 

e. For all non-bulk irrigation reuse of reclaimed water that is > BNR (see D.2.c above) within the 

service area specified in D.1.a, including each irrigation property listed under B.3.d that is a non-bulk 

irrigation reuse site, describe measures that are or will be implemented to manage nutrient loads from 

the non-bulk irrigation reuse.  Attach additional information as needed. (See addendum instructions) 

      

 






